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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract

ABRACADABRA is an European Project funded by the Horizon 2020 Program, based on the assumption that substantial 
increase in the real estate value of the existing buildings can play a key role in the deep renovation. The project aims at 
demonstrating to the key stakeholders and financial investors the attractiveness of a new renovation strategy based on volumetric 
Add-ons and Renewable energy sources (AdoRES) intended as one (or a set of) Assistant Building unit(s) – like aside or façade 
additions, rooftop extensions or even an entire new building construction – that “adopt” the existing buildings (the Assisted 
Buildings) to achieve nearly zero energy. The creation of these AdoRES aims at reducing the initial investment allocated for the 
deep renovation of the existing building creating an up-grading synergy between old and new. The ABRA strategy can thus result 
in the implementation of a punctual densification policy that aims at fostering the investments in deep renovation of the existing 
built environment, driving process innovation in the construction and the real estate sector. 
The paper, after outlining the main aspect of the project, focuses on a case study in Italian context, where different technological 
solutions and related economic impact are analysed: from a deep renovation to AdoRES strategies and different scenarios of
renovation. The preliminary feasibility study and cost assessment, show the benefit given by the presented strategy in 
overcoming actual financial e tecnical barriers.
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1. Introduction

Europe’s energy efficiency challenge in buildings mainly concerns the energy efficient refurbishment and 
investments in its existing buildings. Yet, today, only 1,2% of Europe’s existing buildings is renovated every year 
[1]. The actual investment gap in the deep renovation sector is due to high required investments that are generally 
characterized by an excessively high degree of risk, by long payback times and by the general “invisibility of the 
energy benefit”. 

EU energy policies, EPBD and EED contain provisions to increase the energy performance of existing buildings 
and to encourage Member States to convert building stock through the development of a marketplace for cost-
effective deep renovation. The development and operation of energy-efficient buildings are complex tasks that fully 
require the combined effort of designers in the development of the projects, qualified architects and engineers with 
different skills and installers and builders to deliver the building as designed and commissioned as well as building 
operators capable of maintaining the building in its full energy performance [2].

The building Deep Renovation (DR) refers to energy renovations process that instead of focusing on single 
standard actions (i.e. windows replacement, wall insulation, new generator with greater performances, etc.) involves 
the full economic Energy Efficiency potential of improvements by combining in one integrated strategy several 
necessary measures, acting upon the building envelope and plant systems. 

However some barriers can be identified that act as main key gaps to develop deep energy renovation process in 
existing buildings:
• economic and financial barriers: high up-front costs, long pay-back times of retrofitting interventions, lack of 

confidence of the potential investors, scarcity and instability of available funding and split incentive;
• technical barriers: lack of standardized technical solutions or integrated solutions to comply to new and 

different building standards requirements on energy saving, safety/seismic risk;
• legislative barriers: insufficient incentives and the rigidity of the current regulations in the Member States

notably in relation to housing and planning;
• social barriers: lack of consensus, understanding and support from the co-owners and inhabitants that often 

impedes the effective approval of the interventions.

The ABRACADABRA Project (Assistant Buildings’ addition to Retrofit, Adopt, Cure And Develop the 
Actual Buildings up to zero energy, Activating a market for deep renovation) is based on the prior assumption that 
substantial increase in the real estate value of the existing buildings can play a key role in the deep renovation. The 
project aims at:
• the important reduction of the payback time of the energy retrofit interventions;
• the strengthening of the key investors’ confidence;
• the increasing quality and attractiveness of the existing buildings’ stock,
• the concrete market acceleration towards the Nearly Zero Energy Buildings.

Thus, the ABRACADABRA Project fits in this contest, promoting a comprehensive renovation process based 
on volumetric additions and building deep transformations, combined with energy renovation and the use of 
Renewable Energy Sources. Thus, by AdoRES we refer to one (or o set of) assistant building unit(s) like aside or 
façade addictions, rooftop extensions or even an entire new buildings “adopting” the existing buildings (the assisted 
buildings) to deeply renovate them up to nZEB.

Additions are therefore very interesting type of intervention since they instantly produce new, commercially 
valuable surface which could compensate the costs of energy-optimisation [3]. In this way the building DR process 
should be attractive to financial actors and decision-makers (financial institutions, developers, managers, 
householders, policy-makers, buildings owners and associations) and have an important impact also on 
environmental and social co-benefits.
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